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In an air conditioning unit, a part of air duct is formed 
by a dashboard panel (2), an instrument panel (3) and a 
supporting member (7) of an air conditioning unit. In the air 
conditioning unit, an evaporator (5) is disposed approximately 
horizontally. 
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Claims 

1 . An air conditioning system for automobiles characterized by attaching air conditioner 
constructing elements, such as a heat exchanger and an air blower, for example, to an air 
conditioning unit supporting member, attaching said air conditioning unit supporting member to 
an automobile panel, and forming an air ventilating duct by said automobile panel and the 
aforementioned air conditioning unit supporting member. 

2. An air conditioning system for automobiles characterized by attaching air conditioner 
constructing elements, such as a horizontally long heat exchanger that is formed in the direction 
of the width of an automobile that extends from the driver seat side to the front passenger seat 
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side and a cross flow fan that has an axis of rotation in the aforementioned direction of the width 
of the automobile and can feed air to the entire width of the aforementioned heat exchanger, for 
example, to an air conditioning unit supporting member, attaching said air conditioning unit 
supporting member at proper locations of the dashboard panel and the installment panel of the 
aforementioned automobile, and forming an air ventilating duct by the dashboard panel, 
installment panel, and the aforementioned air conditioning unit supporting member. 

3. The air conditioning system for automobiles, which is the system described in Claim 2, 
characterized by at least one portion of the aforementioned dashboard panel being formed as a 
scroll of the aforementioned cross flow fan. 

4. The air conditioning system for automobiles, which is the system described in Claim 2 
or 3, characterized by air discharge openings being provided at specific locations of the 
aforementioned installment panel that forms the aforementioned air ventilating duct. 

Detailed explanation of the invention 
Industrial application field 

This invention concerns an air conditioning system for automobiles. It in particular 
concerns improvements in the casting structure of said system. 

Prior art 

Figure 4 shows a conventional air conditioning system for automobiles, (a) is an overall 
diagonally viewed diagram that shows the state of loading in a car, and (b) shows a 
cross-sectional diagram of (a) at line A-A. A conventional air conditioning system for 
automobiles has units including a blower unit (104), cooler unit (100), and a heater unit (105), 
for example, arranged in a region, which is sectioned and formed by a dashboard panel (102) and 
an installment panel (103) with the inclusion of a heat shielding member (114), and each of the 
units (104), (100), and (105) is respectively stored in separate unit cases (104A), (100A), and 
(105A). 

In such an air conditioning system, an air ventilating duct that passes cooled or heated air 
is constructed. However, in a conventional system, such an air ventilating duct is provided for 
each of the aforementioned unit cases, and it is constructed by connecting each of these cases. 

Problem to be solved by the invention 

However, in such a conventional system, when storing each unit described above within a 
region that is sectioned and formed by the dashboard panel and the installment panel, for 
example, each unit is formed in a shape that promotes its respective function, which makes it 
difficult to match the entire shape of the air conditioning unit, where they are combined together 



as one, with the shape the aforementioned region that is sectioned and formed. As a result, 
wasted space that is not used inevitably remains between the air conditioning unit and the 
installment panel or the dashboard panel, and useful utilization of the space cannot be obtained. 

Furthermore, when considering that the dashboard panel and the installment panel 
themselves can construct a portion of one case, the possession of respective unit cases by each 
unit in the air conditioning system is not necessary. Accordingly, from this viewpoint, the 
conventional system has a so-called double wall structure, which also has a margin for 
improvement from the viewpoint of excessive weight, for example. 

Therefore, the objective of this invention is to offer an air conditioning system for 
automobiles that attempts to effectively utilize space and also excels in the reduction of weight. 

Means for the solving the problem and the operation 

For attaining the objective in this invention, air conditioner constructing elements, such 
as heat exchangers (5) and (6) and an air blower (4), for example, are attached to an air 
conditioning unit supporting member (7), said air conditioning unit supporting member (7) is 
fixed to an automobile panel (2c) and an installation panel (3) with the inclusion of sealing 
members (21) and (22), and an air ventilating duct is formed by said automobile panel (2c), the 
installment panel (3), and the aforementioned air conditioning unit supporting member (7). 

For attaining the objective in this invention, air conditioner constructing elements, such 
as horizontally long heat exchangers (5) and (6) that are formed in the direction of the width of 
an automobile that extends from the driver seat side to the front passenger seat side and a cross 
flow fan (4) that has an axis of rotation (4a) in the aforementioned direction of the width of the 
automobile and can feed the air to the entire width of the aforementioned heat exchangers (5) and 
(6), for example, are also attached to the air conditioning unit supporting member (7), said air 
conditioning unit supporting member (7) is fixed at proper locations of the dashboard panel (2c) 
and the installment panel (3) of the aforementioned automobile, and an air ventilating duct is 
formed by the dashboard panel (2), installment panel (3), and the aforementioned air 
conditioning unit supporting member (7). 

Through such a structure, a portion of the dashboard panel and the installment panel is 
used as one wall surface of the air ventilating duct, and therefore, a separate conventional air 
conditioning unit case (a closed space structure that itself forms an air ventilating duct) becomes 
unnecessary. 

Also, through the attainment of an air ventilating duct of a horizontal long space that is 
sectioned and formed by the interacting function of the 3 that include the dashboard panel, 
installment panel, and the air conditioning unit case, air discharge openings can be provided at 
optional locations of the air conditioning unit case or the installment panel, which increases the 




level of freedom in designing, and processing of the duct to the air discharge opening can be 
minimized (only processing of the duct for the air discharge opening on the driver seat side will 
do), and the ventilation resistance of the entire duct can be reduced. 

Furthermore, feeding of the air in the width of the horizontally long heat exchanger 
becomes possible by the use of a horizontally long type cross flow fan. A full scroll casing can 
also be formed by the dashboard panel, therefore, unlike in a conventional sirocco fan, an 
exclusive separate scroll casing will become unnecessary. 

Application example 

An application example of this invention will be explained in accordance with the figures 
attached below. In each of the figures, the same numbers indicate the same objects. 

Figure 1 is a partial cross-sectional diagonal view indicating a state where an air 
conditioning system for automobiles in the application example in this invention is loaded in an 
automobile. Figure 2 is a diagram that shows a state where each of the air conditioner 
constructing elements is attached to the air conditioning unit supporting member. In the figures, 
(1) is an automobile hood, (2) is a dashboard panel that consists of a dash lower front (2a), dash 
upper (2b), and a dash lower (2c), and (3) is an installment panel. 

The air conditioning unit is equipped with an air blower (4) for forming air flow, a first 
heat exchanger (5) for forming low temperature air, such as an evaporator, for example, which is 
present upstream of this air blower (4) and extends in the direction of the width of the 
automobile, and a second heat exchanger (6) for forming high temperature air, such as a heater 
core, for example, which is present downstream of the air blower (4) and similarly extends in the 
direction of the width of the automobile. These air conditioner constructing elements including 
the heat exchanger (5), air blower (4), and the heat exchanger (6), for example, are attached to 
one air conditioning unit supporting member (7), and the air conditioning unit supporting 
member (7) is fixed to automobile panels, such as the dash lower (2c) and the installment panel 
(3), for example, with the inclusion of sealing members, which will be described later. 

The entire air conditioning system for automobiles in this application example extends in 
the direction of the width of an automobile. In more detail, the air blower (4) and the heat 
exchangers (5) and (6) are respectively arranged within the dashboard panel at the front face of 
the front passenger seat or behind it from the side of the car towards near the central area of the 
driver seat side. The air blower (4) in particular has an axis of rotation (4a) in the direction of the 
aforementioned width of the automobile, and it is also a type that has a fan (4b) in a length 
almost equal to the length of the extension of the heat exchangers (5) and (6) around the axis of 
rotation (4a). For example, such is known as a cross flow fan. Accordingly, this air blower (4) 
absorbs the low temperature air from the heat exchanger (5) with good efficiency, and allows this 



low temperature air to pass to the ventilating surface of the heat exchanger (6). The heat 
exchanger (6) has a damper (6b) at every other row of heating cores (6a) that are laminated in 
multiple layers in the vertical direction. This damper (6b) is a shielding plate with an area nearly 
equal to the area of the ventilating surface of a row of heating cores (31 [sic; (6a)]), for example, 
and the mixing proportion of high temperature air with low temperature air can be controlled by 
adjusting its opening. The opening of this damper (6b) is automatically controlled based on 
various parameters, such as the temperature inside the car and the temperature outside the car, 
for example. 

The air conditioning unit supporting member (7) consists of the base part (8), which 
becomes the bottom part, and parts at both sides (9), which support this base part (8) at both 
sides. The aforementioned base part (8) consists of a first extending part (10), which extends out 
in the direction of the floor of an automobile and has a flat part (10a), which is almost parallel to 
said floor, a second extending part (11), which extends out in the direction of the air blower (4) 
from the base end part (10c) of this extending part (10), and a third extending part (12), which 
extends out towards the back of the automobile from said base end part (10c) and its edge area at 
the front end (12b) is attached to the lower end part (3a) of the installment panel (3) through the 
sealing member (22). The aforementioned parts at both sides (9) support end parts at both sides 
of the first and second heat exchangers (5) and (6) respectively through sealing members, which 
are not shown in the illustration, and also support both end parts of the air blower by a fan motor 
(13) in a rotating manner. Then, automobile panels, such as the dash upper (2b) and the 
installment panel (3), for example, are attached to the circumferential edge part (9a) of the parts 
at both sides (9) along its shape, and the first and third extending parts (10) and (12) and the edge 
parts at both sides are attached respectively through sealing members. Furthermore, between the 
aforementioned first extending part (10) and the dash lower (2c) 5 a damper (21) which opens and 
closes between them is provided in a sliding manner towards the dash lower (2c). At the 
installation of the aforementioned air blower (4) here, the air blower (4) is near the front end of 
the second extending part (11) and the air blower (4) is formed stepwise near its upper and front 
parts and provided in a manner so that the back faces of the dash upper (2b) and the dash lower 
(2c) face. A heat shielding member (14) in a sheet form is attached to the back faces of these 
dash upper (2b) and the dash lower (2c). The aforementioned first heat exchanger (5) is also 
provided below the air blower (4) from between the aforementioned first and second extending 
parts (10) and (11) towards the upper end line of the opening (20) of the aforementioned dash 
lower. Furthermore, the second heat exchanger (6) is vertically provided behind the air blower 
(4) such that it is orthogonal to the third extending part (12) from the base part (10c) towards the 
aforementioned dash upper (2b). Sealing members (15) and (16) are respectively included 
between each of the heat exchangers (5) and (6) and the base (8), and between each of the heat 
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exchangers (5) and (6) and the dash upper (2b) and the dash lower (2c). Sealing member (17) is 
included between the end part at the upper face of the installment panel (3) and the dash upper 
(2b). 

In the structure above, air that has been absorbed in by the air blower (4) through an 
opening (la) of the automobile hood (1) flows through a passage that is formed by the surfaces 
of the dash floor front (2a), dash upper (2b), and the dash lower (2c), flows from the outside air 
introduction opening (20), which is provided at the dash lower part, by way of the first heat 
exchanger (5) — ► air blower (4) — ► second heat exchanger (6), and flows into the car through an 
outlet (18), which is provided at the front face of the installment panel (3), and the dash lower 
front (2a), dash upper (2b), air conditioning unit supporting member (7), and the installment 
panel (3), for example, construct the air ventilating duct of the air conditioning system. Then, the 
back faces of the dash upper (2b) and the dash lower (2a) that form steps also function as the 
scroll of the air blower (4), and the installment panel (3) and the third extending part (12) also 
function as an air-mixing chamber for forming the conditioning air. Then, openings (25) and (26) 
and dampers (27) and (28) are respectively provided at the upper face of the installment panel (3) 
and the third extending part (12) so that air can be fed to the front glass (29) as well as to feet 
areas if necessary. 

Figure 3 shows a partial diagram in detail showing the air-mixing chamber, which is 
constructed by this invention. As described earlier, the air-mixing chamber, which is constructed 
by the installment panel (3) and the air-conditioning unit supporting member (7) (refer to Figures 
1 and 2), has discharge openings (18) which feed the conditioning air to the driver seat side and 
the front passenger seat side, and is equipped with a partition plate (19), which separates the air 
flow to each of the discharge openings (18). More precisely, through this application example, 
the partition plate (19) separates between the center outlet at the driver seat side (18a) and the 
center outlet at the front passenger seat side (18b), and it extends in a manner so that it separates 
the space within the air-mixing chamber upstream of these outlets (18a) and (18b) and the heat 
exchanger (6) between the driver seat side and the front passenger seat side. 

Through such a structure, the damper (6b) of the heat exchanger (6) is separately 
controlled between the driver seat side and the passenger seat side in this application example, 
for example, and the temperature of the conditioning air is independently adjusted. 

Effect of the invention 

Through this invention as above, portions of the dash board panel and the installment 
panel are used as one wall surface of the air ventilating duct. Therefore, the air-conditioning unit 
casing (closed space structure that itself forms an air ventilating duct), which is a separate item in 
conventional technology, becomes unnecessary, and rationalization and reduction in weight can 
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be attempted. By using a horizontally long space, which is sectioned and formed through an 
interaction of 3 members, which are the dashboard panel, installment panel, and the 
air-conditioning unit supporting member, as an air ventilating duct, air discharge openings can be 
formed at optional locations of the air-conditioning unit case or the installment panel. As a result, 
the level of freedom in designing increases, and the processing of the duct to the air discharge 
opening can be minimized (only processing of the duct for the discharge opening on the driver 
seat side will do), which reduces the ventilation resistance of the entire duct. Accordingly, a quiet 
system can be attained through a reduction in size and low rotation of the fan motor for feeding 
the air, and the size of the air-mixing chamber, which consists of the installment panel and the air 
conditioning unit supporting member, can be increased, and a uniform temperature and stable air 
speed can be optionally obtained. Furthermore, it becomes possible to feed air in the width of a 
horizontally long type heat exchanger by using a horizontally long type cross-flow fan. The 
scroll casing can also be formed by the dashboard panel, therefore, it does not require an 
exclusive separate scroll casing like in a conventional sirocco casing, which contributes to an 
improvement in the level of freedom in designing. 

Brief description of the figures 

Figure 1 is partial cross-sectional diagonal view showing a state where an 
air-conditioning system for automobiles in the application example in this invention is loaded on 
a car. Figure 2 is a diagram that shows a state where each of the air-conditioner constructing 
elements is attached to the air-conditioning unit supporting member. Figure 3 is a partial diagram 
in detail, which indicates an air-mixing chamber that is constructed by this invention. Figure 4 is 
a diagram, which shows a conventional example. 

In the figures, (1), (2), and (3) are automobile panels, (1) is an automobile hood, (2) is a 
dashboard panel, (3) is an installment panel, (4) is an air blower (cross roll fan), (5) and (6) are 
heat exchangers, (14) is a heat shielding member, (21) and (22) are sealing members, and (18) is 
an outlet. 




8 



Figure 3 




Figure 4 



